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79. (New) The method of claim 73 wherein the ability of the test compound to bind with the 
MRR protem is determined directly. 



80. (New) The method of claim 73 wherein the ability of the test compound to bind with the 



MRR protein is determined indirectly. 

8 1 . (New) The method of claim 73 wherein the MRR polypeptide or biologically active 
portion thereof comprises the amino acid sequence of SEQ ID NO: 1 . 

82. (New) The method of claim 75 wherein the cell expressing the MRR polypeptide or 
biologically active portion thereof is an animal celL 

83. (New) The method of claim 82 wherein the animal cell is a human cell. 

84. (New) The method of claim 82 wherein the animal cell is a mouse cell. 

85. (New) The method of claim 82 wherein the animal cell is a rat cell. - 



Responsive to the Office Action dated September 13, 2002 (Paper No. 1 8), Applicants 



view of amendments and remarks made herein. Amendments have been made to the 
Specification have been made to obviate the Examiners objections. Further, Applicants have 
excelled claims 25-31 , 37, 38, and 42-72 without prejudice or disclaimer and added new claims 
7S-85. New claims 73-85 are presently pending. Support for the newly added claims and 
ainendments he in the Specification and original claims as filed. No new matter has been added 
by virtue of the Amendments contained herein. 

Objccttons to the Specification 




REMARKS 



respectfully request reexamination and reconsideration of the above-identified application in 
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The Specification is objected to because of the following informalities: proteins" is 
rnissing a hyphen, "Bio/technology" is misspelled, sentence ends with a not a period and 
not a period, "carboxyl terminal'* is missing hyphens, ''Amino terminal" is missing hyphens, the 
following should be italicized: E. coli, in vitro, in situ, in vivo, and provide definition for "GST". 
Amendments set forth herein, obviate the Examiner's objections to the Specification. 
Withdrawal of the objections is thus respectlully requested. 

The disclosure is objected to because it contains an embedded hyperlink and/or other 
fbrm of browser-executable code. Applicants have amended the Specification to remove 
'iittp://" and therefore there is no longer an embedded hyperlink. Withdrawal of the objection is 
rbspectfally requested. 

Rejection of the claims under 35 U.S.C. S 112^ first paragraph 

Claims 25-3 1 , 37-38, and 42-72 were rejected under 35 U.S.C. § 1 12, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to enable 
cdie skilled in the art to which it pertains, or with which it is most clearly connected, to make 
ahd/or use the invention. 

Applicants respectfully traverse the rejection. Applicants respectfully submit the 
teachings in the Specification sufficiently enable one of ordinary skill in the art to make and/or 
Use the instant invention when considered in light of the disclosure of the present specification, 
kinowledge of those of skill in the art, and the disclosure of the prior art. 

Applicants appreciate the Examiner's acknowledgment at page 4 in the current Oflfice 
Action where the Examiner states, "general guidance is provided regarding preparing an in vitro 
■ system to execute the invention." 
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However, Applicants respectfully submit the present rejection does not meet the 
requirement of the Office to establish a reasonable uncertainty of enablement in order to 
maintain such a rejection. See M.P.E.P 2164. The Examiner's rejection under 35 U.S.C. § 1 12, 
fJrst paragraph, does not meet the correct standard to rebut the presumption of enablement. The 
correct standard is not merely asserted reasonable doubt as to the methods, as asserted by the 
Examiner. Rather the Examiner must make a sufficient showing, based on findings of fact, why 
dne of skill in the art could not practice the invention that is claimed in order to establish the 
Specification is not enabling. According to the Examiner's own remarks general guidance is 
llrovided for the practice of the present invention and therefore an enablement rejection is 
iinproper. This is particularly the case where the target composition is known, and generic 
rhethods and characterization are known in the art; and Applicants have demonstrated a new use 
fbr known compounds and methods, as claimed in the present invention. 

The present Application demonstrates the nexus between MRR and bone formation and 
therefore the usefulness of identifying candidate compounds for the treatment of bone disorders, 
"the instant Specification provides ample description of bone-related disorders and function of 
MRR in these disorders. The Specification teaches that the MRR gene is expressed at high 
levels in developing bone tissue. The role of the MRR in bone-related disorders is taught 
throughout the specification especially Figures 3 and Figure 4. Figure 3, teaches that the mRNA 
encoding MRR is detected in an 18.5 day murine embryo in the vertebral and limb bone 
jirecursors. Additionally, Figure 4 teaches that the MRR protein is expressed in 18.5 day murine 
embryonic limb bone precursors and vertebral disk bone precursors. Embryonic development is 
a time of elevated activity in bone tissue deposits. Localization of this protein at such a critical 
sstage of bone development leads one of skill in the art to reasonably conclude this protein is 
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performing an essential role in bone formation. Thus, the Specification teaches that MRR is 
eKpressed during bone formation and is likely involved in the deposit of bone. 

Additionally, MRR is a known GPCR that has been extensively studied. The prior art 
disclosed numerous homologues and detailed descriptions on the chemical and physical 
properties of MRR. Two publications of particular significance are Reppert et al. (Reppert et al.^ 
1996, FEBS Lett. 386:21 9-224) described on page 2, lines 14-21, and Conway et al. (Conway et 
al, 2000, J. Biol. Chem. 275:20602-20609). Reppert et aL teaches the cloning, expression, and 
characterization of MRR. Additionally, Reppert et al. teaches how to carry out ligand binding 
studies using MRR. These ligand binding studies fully enable the skilled artisan to carry out the 
tdst compound binding studies of the present invention. In addition to characterizing the MRR 
protein by once again carrying out cloning, expression, and ligand binding studies, Conway et aL 
also teaches a chimeric MRR polypeptide. Using the chimera Conway et al. identifies the 
fibnctional regions necessary for binding and receptor signaling of MRK. 

New claims 73-85 are directed to a screening method in which test compound binding to 
NilRR is determined. Presently pending claims comprise methods of identifying candidate 
compounds for treatment of bone-related disorders. The methods comprise combining MRR 
compositions with a test compound and identifying compounds which binds MRR as useful 
candidate compounds capable of modulating bone-related disorders. Thus, Applicants submit, 
with the disclosure of the present Specification, establishing a connection between MRR activity 
and bone function and bone related disorders, in combination with the knowledge of one of skill 
ill the art and the present disclosure for screening methods, one of skill in the art is sufficiently 
e^juipped o carry out the presently claimed methods. Withdrawal of the rejection is thus 
requested. 

(Page 19 of 36) 

Received from < 617 374 0074 > at 1/13/03 8:27:36 PM [Eastern Standard Time] 




01/13/2003 21:39 FAX 617 374 0074 



LEGAL DlilT. 



81026 



Pk^actitioner's Docket No. MPI99-130F1RM 

Rejection of the claims under 35 U.S.C> S 112. second paragraph 

Claims 25-31, 37-38, and 42-72 were rejected under 35 U.S.C. § 112, second paragraph 
ai being indefinite for failing to particularly point out and distinctly claim the subject matter 
Mihich the applicant regards as the invention. The Examiner states that the method steps do not 
indicate how the compound must affect the protein in order for the compound to be labeled 
"alleviator" or "inducer". The rejection is traversed. Applicants submit the amendments 
ct)ntained herein render the present rejection moot. Withdrawal of the rejection is thus 
rispectfiilly requested. 

This paper is being filed with a one month extension of time is filed concurrently 
herewith. No additional extensions of time are required. In the event any additional extensions 
of time are necessary, the undersigned hereby authorizes the requisite fees to be charged to 
deposit Account No. 501 668. 

Entry of the remarks made herein is respectfully requested. 



li? Jamiary2003 



Respectfully submitted, 

MILLENNIUM PHARMACEUTICALS, INC. 




Kerri Pollard Schray 
Registration No. 47,066 
75 Sidney Street 
Cambridge, MA 02139 
Telephone - 617-551-3676 
Facsimile - 617-551-8820 
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Version with markings to show changes made: 

\u the specification : 

On page 2 lines 3-7, please replace the text with the following paragraph: 

G proteins have been extensively described, for example, in Lodish et al. (1995, 
Molecular Cell Biology, Scientific American Books Inc., New York, N.Y.). GPCRs, Gjproteins, 
and Giprotein-liaked effector and second messenger systems have been reviewed in Watson et 
a}. (Eds., 1994, The G-Protein Linked Receptor Fact Book, Academic Press, San Diego, CA). 

On page 11, lines 16-26, please replace the test with the following paragraph: 
A sixth method of determining whether a test composition is useful for alleviating 
a bone-related disorder compresses maintaining an artificial membrane (e.g. a liposome or a re- 
sealed erythrocyte) which comprises a biologically active MRR protein in the presence of the test 
composition and comparing i) an activity of the MRR protein of the artificial membrane 
maintained in the presence of the test composition and ii) the same activity of the MRR protein 
df an artificial membrane of the same type maintained in the absence of the test composition [>]^ 
A difference between i) the activity of the MRR protein of the artificial membrane maintained in 
the presence of the test composition and ii) the same activity of the MRR protein of artificial 
membrane of the same type maintained in the absence of the test composition is an indication 
that the test composition is useful for alleviating a bone-related disorder. 

On page 14, lines 1 8-26, please replace the text with the following paragraphs: 
Figure 3 is an image generated in a [in situ] in situ hybridization experiment in 
\^hich mRNA encoding MRR protein was detected in a whole mount of an 1 8.5-day murine 
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einbryo. MRR-encoding mRNA is indicated by dark shading. The presence of MRR-cncoding 
rtiRNA is evident in, for example, vertebral and Hmb bone precursors in the embryo. 

Figure 4, comprising Figures 4A, 4B, 4C, and 4D, is a quartet of images of 1 8.5- 
dky murine embryonic limb bone precursor (Figures 4A and 4B) and vertebral disk bone 
pirecursor (Figures 4C and 4D). Figures 4A and 4C are images of the microscopic appearance of 
tbese tissues, and Figures 4B and 4D depict the presence of MRR protein, as assessed by 
fluorescent [in situ] in situ hybridization using an antibody which binds specifically with MRR. 

On page 1 6 lines 25-3 1 , please replace the text with the following paragraph: 
In yet another embodiment of the method of diagnosing a bone-related disorder in 
a human patient, the level of expression of an mrr gene in a tissue of the patient is determined 
aiid compared with the level of expression of the mrr gene in the same tissue of a human not 
afflicted with the bone-related disorder. A difference between the level of expression of the mrr 
gene in the tissue of the patient and the level of expression of the mrr gene in the same tissue of 
the human not afflicted with the bone-related disorder is an indication that the patient is afflicted 
With the bone-related disorder[;]^ 

On page 26 line 22 to page 27 line 17, please replace the text with the following 

pkragraphs: 

In screening methods of the invention that involve determining the activity of an 
MRR protein, the activity may, for example, be selected from the group consisting of a 
pfoteolytic activity (e.g. ability of the carboxyUterminal portion of MRR protein to cleave a 
: peptide bond of a polypeptide), a pore-modulating activity (e.g. ability of MRR protein to 
activate or de-activate a transmembrane protein pore), an enzyme-modulating activity (e.g. 

(Page 22 of 3 6) 

Received from < 617 374 0074 > at 1/13/03 8:27:36 PM [Eastern Standard Time] 




01/13/2003 21:40 FAX 617 374 0074 



LEGAL DEFr. 



©029 



Practitioner's Docket Na MPI99-130P1RM 

ability of MRR protein to modify an enzyme in a manner that increases or decreases the 
etizyme's activity), and a gene transcription-modulating activity (e.g. ability of MRR protein to 
ehhance or inhibit expression of a gene). 



using chimeric receptor proteins in which the amino;terminal extracellular domain, or parts 
thereof, the entire transmembrane domain or sub-regions, such as any of the seven 
transmembrane segments or any of the intracellular or extracellular loops and the carboxyl- 
t^rminal intracellular domain, or parts thereof, are be replaced by heterologous domains or sub- 
regions. For example, a G-protein-binding region can be used that interacts with a different 
G-protein than that which is recognized by the native MRR protein. Accordingly, a different set 
of signal transduction components is available as an end-point assay for activation. 
Alternatively, the entire transmembrane portion or sub-regions (e.g. the transmembrane segments 
ck intracellular or extracellular loops) can be replaced with the entire transmembrane portion or 
stib-regions specific to a host cell that is different from the host cell from which the aminoz 
terminal extracellular domain and/or the G-protein-binding region are derived. This allows 
assays to be performed in other than the specific host cell from which the receptor is derived. 
Alternatively, the aminoiterminal extracellular domain (or other ligand-binding regions, or both) 
cto be rq>laced by a domain (or other binding region, or both) which binds a different ligand, 
tiiereby providing an assay for test compounds that interact with the heterologous aminoiterminal 
extracellular domain (or region) but still cause signal transduction. Furthermore, activation can 
bfe detected using a reporter gene containing an easily detectable coding region operably linked 
t6 a transcriptional regulatory sequence that is part of the native signal transduction pathway. 



Interactions between MRR protein and test compositions can also be assessed 



On page 28 line 12-31, please replace the text with the following paragraph: 
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Other techniques for immobihzing proteins on matrices can also be used in the 
streening assays of the invention. For example, an MRR protein of the invention or a ligand 
thereof can be immobiHzed utilizing conjugation of biotin and streptavidin. Biotinylated 
polypeptides or target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) 
using techniques well known in the art (e.g., biotinylation kit, Pierce Chemicals; Rockford, IL), 
and immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical). 
Alternatively, antibodies reactive with MRR protein or a ligand thereof but which do not 
interfere with binding of MRR protein to its hgand can be derivatized to the wells of the plate, 
and non-bound ligand or MRR protein of the invention trapped in the wells by antibody 
conjugation. Methods for detecting such complexes, in addition to those described above for the 
glutathione S-transferase GST-immobilized complexes, include immunodetection of complexes 
u^ing antibodies reactive with MRR protein or a ligand thereof, as well as enzyme-linked assays 
\^hich rely on detecting an enzymatic activity associated with MRR protein or a ligand thereof 
It can be desirable to utilize a solubilizing agent such that the membrane-bound form of the 
polypeptide is maintained in solution. Examples of such solubilizing agents include non-ionic 
detergents such as n-octylglucoside, n-dodecylglucoside, n-octylmaltoside, octanoyl-N- 
rriethylglucamide, decanoyl-N-methylglucamide, Triton X-100, Triton X-1 14, Thesit, 
Iiotridecypoly(ethylene glycol ether)n, 3-[(3-cholamidopropyl) dimethylamminioj-l -propane 
sulfonate (CHAPS), 3-[(3-cholamidopropyl) dimethylamminio]-2-hydroxy-l -propane sulfonate 
(CHAPSO), or N-dodecyl-N,N-dimethyl-3-ammonio-l -propane sulfonate. 

On page 32, line 23-33, please replace the text with the following paragraph: 
In still another embodiment, the mismatch cleavage reaction employs one or 
rnore proteins that recognize mismatched base pairs in double-stranded DNA (so called DNA 
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mismatch repair enzymes) in defined systems for detecting and mapping point mutations in 
ci3NAs obtained from samples of cells. For example, the mutY enzyme of [E. coli] E, coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T at 
G/T mismatches (Hsu et al. (1994) Carcinogenesis 15:1657-1662). According to one 
embodiment, a probe based on a selected sequence, e.g., a wild-type sequence, is hybridized to a 
cDNA or other DNA product from a test cell(s). The duplex is treated with a DNA mismatch 
r<fepair enzyme, and the cleavage products, if any, can be detected from electrophoresis protocols 
or the like. See, e.g., U.S. Patent No. 5,459,039. 

On page 34 line 21 -29, please replace the text with the following paragraph: 
Because, as described herein, MRR is a GPCR, MRR can also exhibit one or 
more properties which GPCRs commonly exhibit. For example, GPCRs are known to 
participate in transmembrane signaling systems. In such systems, the GPCR acts as an integral 
rtiembrane transducer which couples binding of a ligand to the GPCR on the extracellular side of 
tlie membrane to modulation of the physiological activity of one or more proteins within the cell 
cytoplasm. Most GPCRs directly modulate one or more physiological activities of a G-protein 
v^hich is capable of associating with the intracellular (i.e. carboxyl-terminal) portion of the 
GPCR. The corresponding G-protein, the GPCR, or both, also can exhibit one or more of the 
following activities: 

On page 35 line to page 36 line 3, please replace the text with the following 

paragraphs: 

Upon binding a ligand at its extracellular (i.e. aminoiterminal) portion, MRR 
protein facilitates interconversions of one or more molecules (e.g. proteins, phosphorylated 
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organic compounds, or both) involved in turnover and metabolism of phosphatidylinositol 
4,5-bisphosphate (PIP2). PIP2 is a phospholipid which occurs in the cytosolic leaflet of the 
plasma membrane. For example, binding of a ligand to MRR can phospholipase C, which 
catalyzes hydrolysis of PIP2 to yield 1,2-diacylglycerol (DAG) and inositol 1,4,5-triphosphate 
(IP3). Once formed, IP3 can diffuse to the endoplasmic reticulum surface where it can bind a 
c^cium channel protein which specifically bmds with IP3. rp3 binding can induce opening of the 
channel, allowing calcium ions to be released into the cytoplasm. IP3 can also be phosphorylated 
by a specific kinase to form inositol 1 ,3,4,5-tetraphosphate (IP4), a molecule which can cause 
cdcium entry into the cytoplasm from the extracellular medium. IP3 and IP4 can subsequently be 
hydrolyzed very rapidly to the inactive products inositol 1 ,4-biphosphate (IP2) and inositol 
1 j3,4-triphosphate, respectively. These inactive products can be recycled by the cell to 
synthesize PIP2. Hydrolysis of PIP2 also yields DAG, which remains in the cell membrane 
\^here it can activate the enzyme protein kinase C. Protein kinase C is usually found soluble in 
the cytoplasm of the cell, but upon an increase in the intracellular calcium concentration, this 
enzyme can move to the plasma membrane where it can be activated by DAG, Activation of 
protein kinase C can result in various cellular responses, such as phosphorylation of glycogen 
synthase or phosphorylation of various transcription factors (e.g. NF-kB). 

Upon binding a ligand at its extracellular (i.e. amino-terminal) portion, MRR 
pirotein can also participate is a cAMP signaling pathway. In such a cAMP signaling pathway, 
banding of a ligand to MRR leads to activation of adenylate cyclase, which catalyzes synthesis of 
oAMP. Newly synthesized cAMP can activate a cAMP-dependent protein kinase. This 
activated kinase can phosphorylate a voltage-gated potassium channel protein, or a protein 
associated with such a channel, inhibiting the ability of the potassium channel to open in the 
presence of an action potential. Inability of the potassium channel to open results in a decrease 
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in the outward flow of potassium, which can reduce or inhibit polarization of the cytoplasmic 
membrane. 



On page 38 lines 33-36, please replace the text with the following paragraph: 

A nucleic acid fragment encoding a biologically active portion of a polypeptide of 
the invention can be prepared by isolating a portion of one of SEQ ID NOs: 2, 4, and 6, 
expressing the encoded portion of the polypeptide protein (e.g., by recombinant expression [in 
vitro] in vitro\ and assessing the activity of the encoded portion of the polypeptide. 

On page 43, lines 5-20 please replace the text with the following paragraph: 
The antisense nucleic acid molecules of the invention are typically administered 
to a subject or generated [in situ] in situ such that they hybridize with or bind with cellular 
mRNA and/or genomic DNA encoding a selected polypeptide of the invention to thereby inhibit 
expression, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule which binds with DNA duplexes, through specific 
iriteractions in the major groove of the double helix. An example of a route of administration of 
aJitisense nucleic acid molecules of the invention includes direct injection at a tissue site. 
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and then 
administered systemically. For example, for systemic administration, antisense molecules can be 
modified such that they specifically bind with receptors or antigens expressed on a selected cell 
siarface, e.g., by linking the antisense nucleic acid molecules to peptides or antibodies which bind 
With cell surface receptors or antigens. The antisense nucleic acid molecules can also be 
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; delivered to cells using the vectors described herein. To achieve sufficient intracellular 

concentrations of the antisense molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol 11 or pol III promoter are preferred. 

On page 45, lines 22-3 1 , please replace the text with the following paragraph; 

In other embodiments, the oligonucleotide can include other appended groups 
such as peptides (e.g., for targeting host cell receptors [in vivo] in vivo ), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger et al. (1989) Proc. Natl. Acad. Sci. USA 
86:6553-6556; Lemaitre et al. (1987) Proc. Natl. Acad. Sci. USA 84:648-652; PCT Publication 
No. WO 88/0981 0) or the blood-brain barrier (see, e.g., PCT Pubhcation No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization-triggered cleavage agents (see, 
e;g., KjoI et al. (1988) Bio/Techniques 6:958-976) or intercalating agents (see, e.g., Zon (1988) 
Pharm. Res. 5:539-549). To this end, the oligonucleotide can be conjugated to another molecule, 
eig., a peptide, hybridization triggered cross-linking agent, transport agent, hybridization- 
triggered cleavage agent, etc. 

On page 47 line 21 to page 48 line 9, please replace the text with the following 

psaragraph: 

The determination of percent identity between two sequences can be 
accomplished using a mathematical algorithm. A preferred, non-limiting example of a 
mathematical algorithm utilized for the comparison of two sequences is the algorithm of Karlin 
ahd Altschul (1990) Proc. Natl. Acad. Sci. USA 87:2264-2268, modified as in Kariin and 
Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. Such an algorithm is incorporated 
into the NBLAST and XBLAST programs of Altschul, et al. (1990) J. Mol. Biol 215:403-410. 
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BLAST nucleotide searches can be performed with the NBLAST program, score = 100, 
wordlength = 12 to obtain nucleotide sequences homologous to a nucleic acid molecules of the 
invention. BLAST protein searches can be performed with the XBLAST program, score = 50, 
w^ordlength = 3 to obtain amino acid sequences homologous to a protein molecules of the 
invention. To obtain gapped alignments for comparison purposes* Gapped BLAST can be 
utilized as described in Altschul et al. (1 997) Nucleic Acids Res. 25:3389-3402. Alternatively, 
PSI-Blast can be used to perform an iterated search which detects distant relationships between 
molecules. Id. When utihzing BLAST, Gapped BLAST, and PSI-Blast programs, the default 
parameters of the respective programs (e.g., XBLAST and NBLAST) can be used. See 
[http://lwww.ncbi.nlm.nih.gov. Another preferred, non-limiting example of a mathematical 
algorithm utilized for the comparison of sequences is the algorithm of Myers and Miller, (1988) 
CABIOS 4:11 -17. Such an algorithm is incorporated into the ALIGN program (version 2.0) 
which is part of the GCG sequence alignment software package. When utilizing the ALIGN 
program for comparing amino acid sequences, a PAM120 weight residue table, a gap length 
penalty of 12, and a gap penalty of 4 can be used. 

On page 49, lines 1-13, please replace the text with the following paragraph: 
In yet another embodiment, the fiasion protein is an immunoglobulin fusion 
protein in which all or part of a polypeptide of the invention is fused to sequences derived from a 
rtiember of the immunoglobulin protein family. The immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a subject to 
inhibit an interaction between a ligand (soluble or membrane-bound) and a protein on the surface 
of a cell (receptor), to thereby suppress signal transduction [in vivo] in vivo . The 
immunoglobulin fusion protein can be used to affect the bioavailability of a cognate ligand of a 
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polypeptide of the invention. Inhibition of ligand/receptor interaction can be useful 
therapeutically, both for treating proliferative and different! ative disorders and for modulating 
(e.g. promoting or inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of 
the invention can be used as immunogens to produce antibodies directed against a polypeptide of 
the invention in a subject, to piorify ligands and in screening assays to identify molecules which 
inhibit the interaction of receptors with ligands. 

On page 54 lines 5-9, please replace the text with the following paragraph. 

Completely human antibodies which recognize a selected epitope can be 
g^erated using a technique referred to as "guided selection." In this approach a selected 
non-human monoclonal antibody, e.g., a murine antibody, is used to guide the selection of a 
cbmpletely human antibody recognizing the same epitope (Jespers et ah (1 994) Bio[/]technology 
12:899-903). 

On page 55, line 1 5 to page 56 line 8, please replace the text with the following 

paragraphs; 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell. This means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, which is operably linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably linked" is intended 
tb mean that the nucleotide sequence of interest is linked to the regulatory sequence(s) in a 
manner which allows for expression of the nucleotide sequence (e.g., in an [in vitro] in^Uro 
transcription/translation system or in a host cell when the vector is introduced into the host cell). 
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The term "regulatory sequence" is intended to include promoters, enhancers and other expression 
control elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic 
' Press, San Diego, CA (1990). Regulatory sequences include those which direct constitutive 
expression of a nucleotide sequence in many types of host cell and those which direct expression 
of the nucleotide sequence only in certain host cells (e.g., tissue-specific regulatory sequences). 
\l will be appreciated by those skilled in the art that the design of the expression vector can 
diepend on such factors as the choice of the host cell to be transformed, the level of expression of 
protein desired, and the like. The expression vectors of the invention can be introduced into host 
cells to thereby produce proteins or peptides, including fusion proteins or peptides, encoded by 
nucleic acids as described herein. 

On page 56, line 3 to page 57, line 8, please replace the text with the following 

paragraph: 

The recombinant expression vectors of the invention can be designed for 
eJxpression of a polypeptide of the invention in prokaryotic (e.g., [E. coli] E,coli) or eukaryotic 
cells (e.g., insect cells (using baculo virus expression vectors), yeast cells or mammalian cells). 
Suitable host cells are discussed further in Goeddel, supra. Alternatively, the recombinant 
expression vector can be transcribed and translated in vitro, for example using T7 promoter 
regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in [E. coli] R coli 
v^th vectors containing constitutive or inducible promoters directing the expression of either 
fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors typically 
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sdrve three purposes: 1) to increase expression of recombinant protein; 2) to increase the 
solubility of the recombinant protein; and 3) to aid in the purification of the recombinant protein 
by acting as a ligand in affinity purification. Often, in fusion expression vectors, a proteolytic 
cleavage site is introduced at the junction of the fusion moiety and the recombinant protein to 
enable separation of the recombinant protein fi-om the fusion moiety subsequent to purification 
oi^the fiision protein. Such enzymes, and their cognate recognition sequences, include Factor 
Xa, thrombin and enterokinase. Typical fusion expression vectors include pGEX (Pharmacia 
Biotech Inc; Smith and Johnson (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, 
MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fiise glutathione S-transferase (GST), 
maltose E binding protein, or protein A, respectively, to the target recombinant protein. 

Examples of suitable inducible non-fiision [E. coli] E.coli expression vectors 
include pTrc (Amann et al., (1988) Gene 69:301-3 1 5) and pET lid (Studier et al., Gene 
Eixpression Technology: Methods in Enzymology 1 85, Academic Press, San Diego, California 
(1990) 60-89). Target gene expression from the pTrc vector relies on host RNA polymerase 
transcription fi'om a hybrid trp-lac fusion promoter. Target gene expression from the pET lid 
vector relies on transcription from a T7 gnlO-lac fusion promoter mediated by a co-expressed 
viral RNA polymerase (T7 gnl). This viral polymerase is supplied by host strains BL21(DE3) or 
HMSl 74(DE3) from a resident ? prophage harboring a T7 gnl gene under the transcriptional 
control of the lacUV 5 promoter. 

One strategy to maximize recombinant protein expression in [E. coli] E.coli is to 
express the protein in a host bacteria with an impaired capacity to proteolytically cleave the 
r^jcombinant protein (Gottesman, Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, California (1990) 1 19-128). Another strategy is to alter the nucleic 
acid sequence of the nucleic acid to be inserted into an expression vector so that the individual 
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codons for each amino acid are those preferentially utilized in [E. coli] E, coli (Wada et al. 
(1992) Nucleic Acids Res. 20:21 1 1-21 18). Such alteration of nucleic acid sequences of the 
invention can be carried out by standard DNA synthesis techniques. 

On page 58 lines 30-3 1 , please replace the text with the following paragraph: 
A host cell can be any prokaryotic (e,g., [E. coli] E. coli) or eukaryotic cell (e.g., 
insect cells, yeast, or mammalian cells). 

On page 68, line 1 8 to page 69, line 7, please replace the text with the following 

paragraph: 

A preferred agent for detecting a polypeptide of the is an antibody capable of 
binding to the polypeptide, preferably an antibody with a detectable label. Antibodies can be 
polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab 
or F(ab')2) can be used. The term "labeled", with regard to the probe or antibody, is intended to 
encompass direct labeling of the probe or antibody by coupling (i.e., physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
atitibody by reactivity with another reagent that is directly labeled. Examples of indirect labeling 
ii:iclude detection of a primary antibody using a fluorescently labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently labeled 
streptavidin. The tem "biological sample" is intended to include tissues, cells and biological 
fluids isolated from a subject, as well as tissues, cells and fluids present within a subject. That is, 
tl^e detection method of the invention can be used to detect mRNA, protein, or genomic DNA in 
a biological sample [in vitro] in vitro as well as [in vivo] in vivo . For example, [in vitro] in vivo 
techniques for detection of mRNA include Northern hybridizations and [in situ] in si tu 
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hybridizations. In vitro techniques for detection of a polypeptide of the include enzyme linked 
• immunosorbent assays (ELISAs), Western blots, immunoprecipitations and 

immunofluorescence. In vitro techniques for detection of genomic DNA include Southern 
hybridizations- Furthermore, [in vivo] in vivo techniques for detection of a polypeptide of the 
invention include introducing into a subject a labeled antibody directed against the polypeptide. 
Fbr example, the antibody can be labeled with a radioactive marker whose presence and location 
in a subject can be detected by standard imaging techniques. 
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PENDING CLAIMS: 

'73. (New) A method of identifying whether a test compound is a candidate compovind capable 
of modulating an MRR mediated bone-related disorder, the method (X)mprising: 

a. Combining a test compoiuid with a composition comprising an MRR polypeptide, 
or a biologically active portion thereof; 

b. Determining the ability of the test compound to bind with the MRR polypeptide, 
or biologically active portion thereof; and 

c. Identifying the test compound as the candidate compound for use in modulating 
the MRR mediated bone-related disorder, when the test compound binds with the 
MRR polypeptide, or biologically active portion thereof. 

74. (New) The method of claim 73 wherein the MRR mediated bone-related disorder is 
selected from the group consisting of osteoporosis, Paget' s disease, osteomalacia, 
Cushing*s syndrome, osteogenic cancer, and non-osteogenic cancer that has metastasized 
to bone tissue. 

75. (New) The method of claim 73 wherein the composition comprising an MRR 
polypeptide is selected from the group consisting of a cell expressing the MRR 
polypeptide, a membrane preparation comprising the MRR polypeptide, and an isolated 
MRR polypeptide. 

76. (New) The method of claim 73 wherein the test compound is coupled with a detectable 
label. 

77. (New) The method of claim 76 wherein the detectable label is a radioisotope. 

78. (New) The method of claim 76 wherein the detectable label is an enzymatic label. 

79. (New) The method of claim 73 wherein the ability of the test compound to bind with the 
MRR protein is determined directly. 
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80. (New) The method of claim 73 wherein the ability of the test compound to bind with the 
MRR protein is determined indirectly. 

8 1 . (New) The method of claim 73 wherein the MRR polypeptide or biologically active 
portion thereof comprises the amino acid sequence of SEQ ID NO: 1 . 

82. (New) The method of claim 75 wherein the cell expressing the MRR polypeptide or 
biologically active portion thereof is an animal cell. 

83. (New) The method of claim 82 wherein the animal cell is a human cell. 

84. (New) The method of claim 82 wherein the animal cell is a mouse cell. 

85. (New) The method of claim 82 wherein the animal cell is a rat cell. 
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